System 7: Virtual Memory and Largest Unused Block (9/93)

Article Created: 13 June 1991
Article Reviewed/ Updated: 23 Septenber 1993

My Maci nt osh has 4MB of RAM and | set it to 24-bit addressing node with
13MB of virtual menory. | see the follow ng distribution of RAM accordi ng
to "About This Macintosh."

Built-in menory 4, 096K
Total nenory 13, 312K
Syst em Sof t war e 1, 577K

Largest Unused Bl ock 7, 319K

System Sof tware added to Largest Unused Bl ock equals 8,896K.  This |eaves
4,416K mi ssing.

VWhen | set the Macintosh to 32-bit node, | see the follow ng distribution
of RAM

Built-in menory 4, 096K

Total nenory 13, 312K

Syst em Sof t war e 1, 577K

Largest Unused Bl ock 11, 712K
System Sof tware plus Largest Unused Bl ock equal s 13, 289K

Wiy does there appear to be nore nmenory available with 32-bit addressing
turned on?

DI SCUSSI ON = = = = = = = = = = x ot oo oo e e el

Virtual nenory in 24-bit addressing node fragnents the nenory avail abl e
when you set the nenory size to greater than 8MB. Virtual nmenory in 32-bit
addressing doesn't face this limtation. The follow ng exanpl es show how
t hi s happens.

24-Bit Addressing

Setting your Macintosh to 24-bit addressi ng node nakes 16MB avail able to
the conputer. Here's what the nmenmory map | ooks |like in 24-bit node:



MB Function

1-8 Physi cal & Virtual RAM
9 ROM

10- 15 NuBus sl ots

16 I/0

When you set virtual nenory greater than 8WVB, the location of ROMin the
menory map fragnents the free menory. So the |argest block available will
al ways be 8MB m nus nenory any running applications use, until you exceed
8MB. After exceeding 8MB, the | argest avail abl e bl ocks are the nenory
mapped i nto NuBus sl ot space.

The nmenory available to applications (application heap) includes the first
8 nmegabytes, plus any nenory the NuBus cards (10-15) aren't using that has
been mapped as nenory by virtual menory. This is where the RAM avail abl e
under virtual menory becones fragnented. |In the exanple of RAM
distribution for 24-bit addressing, 11,735K of RAMis really available for
t he application heap even though the Largest Unused Bl ock shows as only

7, 319K.

32-Bit Addressing

Setting the Macintosh to 32-bit node prevents fragnenting avail able menory
because it maps ROM and 1/Oto the top of the menory map. This nmakes 1GB
avail able to the conmputer. Here's what the menory nmap | ooks like in 32-bit
node:

Menor y Functi on

1GB Physical & Virtual RAM
256MVB ROM

2.5CB NuBus sl ots

256MVB /0

Virtual nmenory in 32-bit node only accesses the 1GB RAM nenory space. This
| eaves the nenory space between system heap and ROM avail able. The
application heap is a contiguous block in the top thousand negabytes of the
menory map. In the exanple for 32-bit addressing, the Largest Unused Bl ock
(11, 712K) is equal to the total RAM available for the application heap
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